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New desloratadine salts, process for their synthesis and pharmaceutical 

compositions thereof 

The invention relates to new desloratadine salts, process for their synthesis, as well 
5 as new anti-allergic pharmaceutical compositions containing these salts. 

It is known, that desloratadine (it's chemical name: 8-chloro-6,11-dihydro-11-(4- 
piperidilydene)-5H-benzo[5,6]cyclohepta[1,2-b]pyridine) is an active metabolite of a 
successful anti-allergic drug substance, loratadine. According to the literature 
10 desloratadine is 2.5-4 times more active orally than loratidine and antihistaminic 
activity lasts for 24 h (Arzneim. Forsch./Drug Res. 50 (I), Nr. 4 (345-352) 2000). 

It is known from the Hungarian patent Number 194 864, that desloratadine base can 
be obtained from loratadine (chemical name: 8-chloro-6,1 1-dihydro-1 1-(1- 
1 5 ethoxycarbonyl-4-piperidilydene)-5H-benzo[5,6]cyclohepta[1 ,2-b]pyridine) by two 
methods. These are as follows: 

a) the 8-chloro-6,1 1-dihydro-1 1-(1-ethoxycarbonyl-4-piperidilydene)-5H-benzo 
[5,6]cyclohepta[1 ,2-b]pyridine (loratadine) is decarbethoxylated by boiling with 

20 aqueous ethanolic sodium hydroxide solution for 24 h, then isolating the 
desloratadine acetate after neutralizing the solution with acetic acid. This crude 
product has to be further purified; the desloratadine acetate - according to the paper 
- is obtained in 70 % yield after recrystallization from benzene-hexane mixture. The 
desloratadine base is prepared by basic treatment of desloratadine acetate and this 

25 is purified by recrystallization from hexane. 

b) the 8-chloro-6, 1 1 -dihydro-1 1 -(1 -methyl-4-piperidilydene)-5H-benzo[5,6] 
cyclohepta[1 ,2-b]pyridine is demethylated in two steps: first the 1 -cyano-derivative is 
synthesized with cyanogen bromide and this is hydrolyzed with concentrated 

30 hydrochloric acid solution in acetic acid for 20 h, then after evaporating the solvents 
the residue is neutralized with ammonium hydroxide solution to obtain the 
desloratadine, the melting point of which is 149-151 °C. 
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It is mentioned in the above Hungarian patent, that salts can be formed from 
desloratadine with pharmaceutical^ acceptable acids: hydrochloric acid, 
methanesulfonic acid, sulfuric acid, acetic acid, maleinic acid, fumaric acid, 
phosphoric acid, but the formula, the physical- and physicochemical data and the 
5 method of their synthesis - except the above acetate salt - are not given. 

The above mentioned processes for the synthesis of desloratadine have several 
disadvantages. During the realization of process a) substantial decomposition takes 
place, therefore, there are several impurities in the final product. The desloratadine 
10 base of required purity can be obtained by recrystallization, but this process can be 
carried out only with substantial loss of material. During the formulation of the active 
ingredient considerable disadvantage is from the point of technology, that the 
desloratadine base is insoluble in water. 

15 Process b) is disadvantageous in itself, because of the use of poisonous cyanogen 
bromide reagent and the poisonous methyl bromide formed in the two-step reaction. 
On the other hand, the desloratadine base obtained by the latter method has the 
same disadvantages as the one obtained by method a). 

20 In our experiments surprisingly we found that desloratadine acid addition salts of 
formula I 
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wherein the meaning of X is halogen atom, preferably chlorine or bromine, or acid 
residue, the meaning of n is 1 or 2, can be obtained by treatment/heating of 
loratadine base of formula III with certain acids. 




COOEt 

5 (>«) 

The so obtained acid addition salts are new and among them the desloratadine 
hemisulfate is particularly advantageous, because it can be obtained in one step, in 
high purity and stability. The other properties of the new acid addition salts are also 
favorable, for example their good solubility is advantageous from the point of drug 
10 formulation. 

According to the above mentioned facts the invention relates to acid addition salts of 
formula I - wherein the meaning of X is an acid residue and the meaning of n is 1 or 
2 - as well as the acid addition salts of formula II 

15 




- wherein the meaning of X is an acid residue of pK < 3.5 acid. 
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The invention also relates to the synthesis of acid addition salts of formula II, by 
reacting the loratadine of formula III (chemical name: 8-chIoro-6,1 1~dihydro-1 
ethoxycarbonyl-4-piperidilydene)-5H-benzo[5,6]cyclohepta[1,2-b]pyridine) with 
concentrated mineral acid. 

5 

Further object of the invention is the method for the synthesis of acid addition salts 
of formula I - wherein the meaning of X is an acid residue and the meaning of n is 1 
or 2 - by treating an acid addition salt of formula II - wherein the meaning of X is an 
acid residue of pK < 3.5 acid - or an aqueous solution of it with a solution of a base 
10 to adjust the pH to 6.5-7, then isolating the product. 

Finally the invention relates to anti-allergic pharmaceutical composition containing 
0.1-99.9 % of active ingredient of formula I or II and 0.1-99.9 % of pharmaceutical^ 
acceptable carriers and additives. 

15 

Detailed description of the process: 

In the process according to our invention the loratadine is heated with concentrated 
mineral acids, this way the urethane is hydrolyzed in a few hours and the salt of 
20 desloratadine formed with two mole acid (see formula II, wherein the meaning of X is 
as given above) can be isolated in good yield. 

According to a preferred realization of the invention the loratadine is heated with 60- 
80 wt. % sulfuric acid solution at 1 10-120 °C, this way the hydrolysis of the urethane 
25 takes 3-6 h. The desloratadine disulfate can be isolated from the reaction mixture in 
good yield (80-95 %). 

According to an other preferred realization of the invention the loratadine is heated 
with concentrated hydrochloric acid at 115 °C, this way the hydrolysis of the 
30 urethane takes 6 h and the desloratadine dihydrogen chloride salt can be isolated 
from the reaction mixture in high yield (90-95 %). 



WO 02/42290 



PCT/HU01/00111 



5 

According to a further realization of the invention the loratadine is heated with 48 % 
hydrogen bromide solution at 1 10 °C. This way the urethane is hydrolyzed in 6 h and 
the desloratadine dihydrogen bromide salt can be isolated in high yield (> 95 %). 

5 The desloratadine double salts can be isolated not only in good yield, but in high 
purity as well. 

According to our invention the desloratadine double salts can be transformed into 
simple salts with strong base. 

10 

Especially preferred the formation of desloratadine hemisulfate from desloratadine 
disulfate with addition of strong base, for example 25 % tetramethylammonium 
hydroxide solution, to adjust the pH to 6.8 and isolating the desloratadine 
hemisulfate. 

15 

The new desloratadine hemisulfate of our invention can be the active ingredient of a 
new, non-sedative H1 -antagonist pharmaceutical composition. 

The starting material of the compounds of the invention is loratadine (chemical 
20 name: 8~chloro-6,1 1-dihydro-1 1-(1-ethoxycarbonyl-4-piperidilydene)-5H-benzo[5,6] 
cyclohepta[1 ,2-b]pyridine). The synthesis of loratadine is described in detail in the 
US patent Number 4 282 233 (the equivalent of which is the Hungarian patent 
Number 186 774). 

25 The invention is illustrated by the following not limiting Examples: 

Example 1 

Desloratadine disulfate 

30 

A mixture of 19.5 g (50 mmol) of loratadine and 40 g of 72 wt. % sulfuric acid is 
stirred at 1 15 °C for 6 h. The reaction mixture is cooled to room temperature, 100 ml 
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of methanol is added, then the mixture is cooled to 0 °C and stirred at this 
temperature for 3 h. The precipitated crystalline product is filtered off, washed with 
ice-cold methanol. After drying 20.95 g (84 %) of the title compound is obtained. 
Melting point: 244-246 °C. 
5 According to HPLC measurements the purity of the product is > 99.5 %. 

Determination by titrimetry: 

The desloratadine disulfate is dissolved in 80 % acetone and it is titrated with 0.1 N 
10 sodium hydroxide solution by potentiometry. The titration curve has two inflection 
points; the two bisulfate anion and the proton on the nitrogen of the pyridine are 
titrated till the first inflection point and the proton on the nitrogen of the piperidine is 
titrated between the two inflections. The ratio of the two area is 3/1 . 

15 

Example 2 

Desloratadine dihydrogen chloride 

20 A mixture of 5.0 g (13 mmol) of loratadine (in solid form) and 50 ml of concentrated 
hydrochloric acid is stirred at 115 °C for 6 h. The excess of hydrochloric acid is 
evaporated and the residue is crystallized with 30 ml of acetone. The crystalline 
suspension is stirred at 0 °C for 5 h, filtered and washed with acetone to yield 4.7 g 
(94%) of the title compound. Melting point: 210-220 °C. 

25 

Example 3 

Desloratadine dihydrogen bromide 

30 

A mixture of 3.83 g (10 mmol) of loratadine and 30 ml of 48 % hydrogen bromide is 
stirred at 115 °C for 6 h. The excess of hydrogen bromide is evaporated and the 
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residue is dissolved in 20 ml of hot ethanol. The title compound is precipitated in 
crystalline form after cooling. The crystalline suspension is stirred at 0 °C for 3 h, 
filtered and washed with ice-cold ethanol to yield 4.7 g (99 %) of the title compound. 
Melting point: 247-250 °C. 

5 

Example 4 

Desloratadine hemisulfate 

10 

3.04 g (6 mmol) of desloratadine disulfate (obtained according to Example 1) is 
dissolved in a mixture of 5 ml of water and 2 ml of ethanol, then cooled to 0 °C and 
the pH is adjusted to 6.8 with addition of 25 % tetramethyf ammonium hydroxide 
solution. The solvent is evaporated and the residue is stirred with 50 ml of ethanol at 
15 0 °C for 5 h, filtered and washed with ice-cold ethanol to yield 1.64 g (76 %) of the 
title compound. Melting point: 279-280 °C. 

Determination by titrimetry: 

20 The desloratadine hemisulfate is dissolved in 80 % acetone and it is titrated with 0.1 
N sodium hydroxide solution by potentiometry. Only one inflection point is observed, 
which is equivalent with the proton on the nitrogen of the piperidine. 

25 Example 5 

General procedure for the preparation of salts of formula I 

5.07 g (10 mmol) of desloratadine disulfate is suspended in 50 ml of 
30 dichloromethane and 10 ml of 4N sodium hydroxide solution is added. After vigorous 
stirring the solutions clear up. The organic layer is separated, washed with 10 ml of 
saturated sodium chloride solution and dried over anhydrous magnesium sulfate. 
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10 mmol of acid of formula HX is added to the dichloromethane solution. The product 
is precipitated from the solution in crystalline form after cooling. 



The following salts of formula I were prepared: 



n 


X 


Melting 
point 

<°C) 


pH of 1 % 
solution 


H 2 0 


Yield 
(%) 


A 
I 




212-214 


r- 

O.D 


0 


91 


A 
\ 


Url2-OUUn 

HO-C-COOH 
I 

CH 2 -COO 


CO A A A 

00 -114 


A C 
4.5 


2 


95 


1 


COO 
I 

CH-OH 

CH-OH 

I 

COOH 


183 


4.2 


2 


99 


1 


CH 3 -S0 3 


242-247 


5.2 


0 


95 


1 


HS0 4 


237-247 


3.0 


0 


88 


1 


CI 


271-273 


4.8 


0 


77 


1 


CH-COOH 
CH-COO 


169-171 


5.0 


0 


94 



Example 6 

Preparation of a pharmaceutical composition 
10 For 100 mg tablets the following ingredients are required (for one tablet): 
desloratadine hemisulfate 5.0 mg 

(prepared according to Example 4) 
lactose 47.0 mg 
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corn-starch 47.0 mg 

magnesium stearate 1 .0 mg 

The mixture of the powders is pressed into tablets directly after homogenization. 

5 

Example 7 

Preparation of a pharmaceutical composition 

For 100 mg tablets the following ingredients are required (for one tablet): 



10 desloratadine hemisulfate 5.0 mg 

(prepared according to Example 4) 
lactose 25.0 mg 

corn-starch 69.0 mg 

magnesium stearate 1 .0 mg 



15 The mixture of the powders is pressed into tablets directly after homogenization. 
Example 8 

20 Preparation of a pharmaceutical composition 

For 100 mg tablets the following ingredients are required (for one tablet): 



desloratadine hemisulfate 5.0 mg 

(prepared according to Example 4) 
lactose 69.0 mg 

25 corn-starch 25.0 mg 

magnesium stearate 1 .0 mg 



The mixture of the powders is pressed into tablets directly after homogenization. 
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1 . The acid addition salts of formula I 




H-X 



5 O 

- wherein the meaning of X is an acid residue and the meaning of n is 1 or 

2. 

2. The acid addition salts of formula II 




- wherein the meaning of X is a pK < 3.5 acid residue. 
3. Process for the synthesis of acid addition salts of formula II, characterized by 
reacting the loratadine of formula III 



15 
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(chemical name: 8-chloro-6, 1 1 -dihydro-1 1 -(1 -ethoxycarbonyl-4- 

piperidilydene)-5H-benzo[5,6]cyclohepta[1,2-b]pyridine) with concentrated 
mineral acid. 

Process for the synthesis of acid addition salts of formula I - wherein the 
meaning of X is an acid residue and the meaning of n is 1 or 2 - characterized 
by treating an acid addition salt of formula II - wherein the meaning of X is a 
pK < 3.5 acid residue - or the aqueous solution thereof with a solution of a 
base to adjust the pH to 6.5-7 and isolating the product. 

Anti-allergic pharmaceutical composition, characterized by containing 0.1- 
99.9 % of active ingredient of formula I or II and 0.1-99.9 % of 
pharmaceutical^ acceptable carriers and additives. 
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